The Brno Batholith, a part of the larger Brunovistulian Unit, consists of three genetically independent complexes -Western Granitoid Complex (part of the Thaya Terrane), Ophiolite Belt (formerly Metabasite Zone or Central Basic Belt), and Eastern Granitoid Complex (part of the Slavkov Terrane). The field with geochronological evidence indicate younger age of both granitoid complexes compared with the ophiolite. The composition of the Eastern Granitoid Complex (not newly studied in this paper) points to a relatively primitive Cadomian volcanic-arc environment. The Ophiolite Belt comprises a tilted segment of an almost complete metamorphosed ophiolite sequence with lithologically and geochemically obvious suprasubduction signature. Three main granite suites, with distinct S-, I-, and A-type affinities, are exposed in the Western Granitoid Complex. Abundance of crustal xenoliths, complex morphological zircon population, overall S-type chemistry, as well as geophysical and petrological evidence for basalt underplating, all point to the origin of the Tetčice suite via melting of the older metasedimentary crust. The Rena suite consists of I-type volcanic-arc granodiorites to granites, whereas small intrusions of granites with certain A-type affinity are characteristic of the Hlína suite. Equivalents of all three suits were recognized in the northern part of the Dyje Batholith, which represents the direct continuation of the western branch of the Brno Batholith. The geological structure and geochronological data from both the Brno and Dyje batholiths exhibit some similarities with those documented in the Eastern Desert in Egypt. This may indicate a probable Gondwana affinity to the whole Brunovistulian assembly.
Introduction
The aim of this paper is new petrologic characterization and geological interpretation of the Brno Batholith. This paper deals mainly with mafic rocks from the Metabasite Zone, and granites from the Western Granitoid. The position of Brno Batholith in the Brunovistulian Complex Unit as well as its relation to the southern Dyje Massif, and magmatic evolution of the whole Brunovistulicum are discussed.
The easternmost margin of the Bohemian Massif on the Austrian, Czech, and Polish territories, approximately between the Danube and the Odra rivers, is built up of a complex of metamorphic and magmatic rocks called Brunovistulicum by Dudek (1980) or the Brunovistulian Complex by Jelínek and Dudek (1993) . The most important outcrops of Brunovistulicum are the Dyje (Thaya) Batholith (Finger et al. , 2000a or Dyje Massif in the Czech literature (e.g. Štelcl and Weiss 1986) , between Krems and Znojmo at the Czech-Austrian border; the Brno Batholith (Leichmann 1996; Hanžl and Melichar 1997; Kalvoda et al. 2008), or Brno Massif (Štelcl and Weiss 1986) in the vicinity of Brno (Fig. 1) ; and the Desná Gneiss (Fišera and Patočka 1989) in the Jeseníky Mountains (N Moravia). The term 'batholith' is preferred here, as the term 'massif' has not been used in the English publications for large granitic bodies recently (see Best and Christiansen 2001) . The eastern part of the Brunovistulicum, which was not reactivated during the Variscan orogeny, acted as a stable foreland for both the Variscan and the Alpine fold belts. In the west, the Moravicum as the western Variscan mobile part was thrust onto non-mobilized part of the Brunovistulicum, and in turn concealed under the Moldanubian nappes. In the East, the Brunovistulicum, together with its sedimentary cover, is covered by the Carpathian nappes. The buried eastern part is known from deep drillings, and was described by Dirnhofer (1996) with Riegler (2000) in Austria, Jelínek and Dudek (1993) with Finger et al. (2000a) in the Czech Republic, and by Żelaźniewicz et al. (1997, 2001 and citations therein) in Poland. The Brunovistulicum consists of low-to high-grade metamorphic rocks (Höck 1975; Dudek 1980; Štelcl and Weiss 1986; Finger et al 2000a) and several types of magmatic rocks, rang-ing from ultramafic to very acid rhyolites (Leichmann 1996) . Jelínek and Dudek (1993) interpreted the whole magmatic Brunovistulian assembly, based mostly on the geochemical data from the covered part of this unit, as being comagmatic. The most widespread, well-preserved, and remarkable surface exposure of the Brunovistulian Complex is the Brno Batholith. A comparison with the other exposed and covered parts of Brunovistulicum shows that the composition and architecture in the Brno Batholith is of crucial importance for the whole of Brunovistulicum and its correct interpretation.
Geological setting
The Brno Batholith exhibits a complex internal structure and evolutionary history. It extends over 70 km in the S-N direction between Miroslav in the South and Boskovice in the North. Brno is situated in central part towards the E (Fig. 2) . In the West the Brno Batholith is off cut by the eastern marginal fault of the Boskovice Furrow. In the East it is covered partly by Tertiary and Quaternary, and partly in contact with Devonian and Carboniferous sediments. It can be subdivided into three parts (com- plexes) separated by steep boundaries (Štelcl and Weiss 1986, Fig. 2) . The Western Granitoid Complex consists of granites, granodiorites, and diorites, which intruded highly metamorphosed gneisses, amphibolites, and calc silicates schists. The central part, Metabasite Zone in the older Czech literature, is chiefly an assemblage of mafic plutonic and volcanic rocks; and the Eastern Granitoid Complex is built by granodiorites, tonalites, and quartz diorites. The Metabasite Zone is cut by granitoids of the both complexes (Leichmann 1996) . The primary intrusion contacts were strongly tectonically overprinted mainly during the Variscan orogeny (Melichar 1995) . Age dating confirms the observed relation between these units. Finger et al. (2000b) reported a Pb-Pb zircon evaporation age of 725 ± 15 Ma from rhyolites crosscutting the metabasalts of the Metabasite Zone, indicating a minimum age of this presumed ophiolite complex. This age contrasts with these reported from granitoids of the western and eastern complexes. Several geochronological data were reported from both granitoid complexes. An 40 Ar/ 39 Ar amphibole dating from the eastern part yielded an age of 596.1 ± 2.1 Ma (Dallmeyer et al. 1994) . From the western part are known two ages for the diorites; a UPb zircon age of 584 ± 5 Ma (van Breemen et al. 1982 ) is very close to an 40 Ar/ 39 Ar age determination on amphibole of 586.9 ± 0.5 Ma (Dallmeyer et al. 1994) .
M o l d a n u b i c u m D y j e B a t h o l i t h D y j e B a t h o l i t h B r n o B a t h o l i t h B r n o B a t h o l i t h
In the following chapters we will concentrate on the Metabasite Zone and the granites of the Western Granitoid Complex. Regarding the Eastern Granitoid Complex we will refer only to published data (Štelcl and Weiss 1986; Jelínek and Dudek 1993; Hanžl 1994; Hanžl and Melichar 1997; Finger et al. 2000a ).
Methods
Whole-rock major-element and mineral analyses were carried out by means of an electron microprobe (EMP, type JEOL 8600, at University of Salzburg). The glass pellets (for EMP) and polished thin-sections were measured at 15 kV and 50 nA. Glass pellets were prepared from melted rocks with addition of lithium borate; five points were measured on each pellet. Major elements were corrected according to the ZAF method.
Trace elements were determined on powder pellets using Philips PW 1400 XRF (University of Salzburg) at 45kV/60 mA. Zircons were separated according to the method described by Frasl (1963) , their morphology was evaluated according to Pupin (1980) . The REE were determined at the Acme Chemical Laboratories Ltd, Vancouver, by ICP-MS. See http://www.acmelab.com for analytical details.
Results

metabasite Zone
The Metabasite Zone (Štelcl and Weiss 1986) or Central Basic Belt (Finger et al. 2000a ) is situated between the two granitoid parts, and constitutes a 27 km long and maximally 8 km wide belt. This zone is divided, based on the lithology, in two sequences -(a) plutonic and (b) volcanic. The former consists of four rock types (ultramafic rocks, amphibole-bearing diorites, gabbros, and trondhjemites - Leichmann 1994) , and the later of two rock assemblages -basalts and bimodal association of dolerites with rhyolites.
The whole complex dips to the east. Therefore the plutonic rocks crop out preferentially in the West, while the volcanic sequence is found in the East, of the Metabasite Zone. The Zone is marked by a distinct positive gravity anomaly (Geofyzika 2000) .
Apart from the rock types listed above, younger discordant intrusions of fine-grained granites to rhyolites belonging of the granitoid complexes, Silurian basaltic (Přichystal 1999), and Variscan lamprophyric dykes (Šmejkal 1964) , were mapped in this belt.
Plutonic sequence
The ultramafic rocks form small -max. 50 m thick and 400 m long -elongated lenses and layers in the gabbros and diorites. Their present-day mineralogy is of metamorphic origin. The ultramafic rocks are not homogenous; several types could be distinguished based on their mineralogical and chemical compositions (Sulovský 1975; Gregerová 1982; Leichmann 1996) . The rocks could be classified, based on CIPW normative compositions, as dunites and harzburgites consisting mainly of serpentine, talk, chlorite and iron oxides, whereas green amphibole, chlorite, and iron oxides are major components in the olivine websterites.
Diorites and gabbros are the most widespread rocks in the plutonic sequence. Diorites strongly prevail over gabbros. Cumulate-as well as pegmatite-like structures (with up to 12 cm long amphiboles) are observed within the gabbros, partly alternating with layers of former websterites.
The modal composition with variably zoned plagioclase (Tab. 1), amphibole (Tab. 2, Fig. 3 ), zoisite, chlorite, epidote, carbonate, white mica, Fe/Ti oxides, and rarely quartz imply a complex metamorphic overprinting (see below for details). Due to the metamorphic overprinting, the original composition of plagioclases, necessary to distinguish between gabbros and diorites, is only rarely preserved. Tentatively we used instead the whole-rock geochemistry (Tab. 3). Two groups can be distinguished: one with higher SiO 2 (51-53 wt. %) and low MgO (~5 %), and another more basic (SiO 2 ~ 49 %) with high MgO (~20 %) corresponding by their normative Ab/An ratios to diorites and gabbros, respectively. Low concentrations of HFSE (TiO 2 = 0.72-0.84 wt. %; Zr = 7-24 ppm; Nb = 3-4 ppm and Y = 8-11 ppm), as well as of LILE (Rb = 13-19 ppm; Sr = 438-558 ppm and Ba = 95-106) are typical of both diorites and gabbros. However, the concentrations of LILE, mainly Rb, as well as K (0.44-0.69 wt. % K 2 O) might be elevated as a consequence of the later alteration (sericitization) of plagioclases.
Trondhjemites (Baker 1979 ) crop out at the boundary between the plutonic and volcanic sequences. They consist of plagioclase (52-66 vol. %), ranging from An 1 at the rims to the An 30 in the cores (Tab. 1; points 26-29), quartz (25-43 vol. %), relics of clinopyroxene, rarely K-feldspar (less than 1 %), secondary white mica, and chlorite (up to 9 %). The younger albite and white mica replace the original oscillatory-zoned plagioclase almost entirely. The clinopyroxene is nearly completely replaced by chlorite and Fe-Ti oxides. The chemical composition (Tab. 3), with high SiO 2 (72.8-74.5 wt. %), Na 2 O (4.4-4.5 %), and low CaO (0.95-1.5 %), with FeO tot (1.4-2 %) is in accord with their mineralogy. The unusually high concentration of K 2 O (0.83-1.3 %), not typical of trondhjemites, is caused by later sericitization of plagioclase. Fig. 3 Classification of the Ca-rich amphiboles according to Deer et al. (1992) in the binary plot Si vs. Na + K in the A position (atoms per formula unit). 1 -amphiboles from diorites, magmatic complex, Metabasite Zone 2 -amphiboles from basalts, volcanic complex, Metabasite Zone 3 -amphiboles from diorites, Tetčice suite, Western Granitoid Complex
As in the plutonic sequence, the original mineralogy was overprinted by a metamorphic assemblage. The mafic metavolcanics consist mainly of amphibole and plagioclase (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) ). Other important phases are chlorite, epidote, zoisite, carbonate and white mica. Increasing content of secondary white mica is accompanied by an increase in alkalis in the whole-rock geochemical analyses. Thus, the geochemical classification of the volcanic products based on the TAS diagram (Fig. 4) has to be considered with caution. This is particularly important for the analyses plotting in, or close to, the field of the Nr. 1-6 Rena suite: 1-4 amphibole-biotite granodiorites; 5-6 biotite granodiorites-granites Nr. 7-12 Tetčice suite: 7-9 biotite granodiorites; 10-11 biotite-amphibole diorites; 12 biotite tonalite Nr. 13-15 red granites trachybasalts (S1), basaltic trachyandesites (S2) and trachytes (T). Despite of possibly affected alkalis, the TAS diagram indicates a bimodal distribution. The basaltic rocks cluster in one area, but can be separated into two groups based on their trace-element contents (Tab. 3).
In the first group, the NMORB-normalized (Pearce and and Cann 1973) . The enrichment in K, Rb, and Ba is probably connected with the alteration processes. In contrast, the second group of mafic volcanic rocks is enriched in elements such as P, Ti, Nb, Y, Zr, combined with low concentrations of Cr and Sc. As evidenced by the NMORB-normalized multi-element plot ( Fig. 5b ), they show a strong within-plate affinity. Both groups are connected by basalts, which are only moderately enriched in HFSE and depleted in Cr and Sc. The basalts with a MORB-like signature prevail in the southern part of the Metabasite Zone, whereas the enriched basalts are more widespread in the North.
The acid volcanic rocks form concordant layers, or discordant dykes, in the metabasalts. Their thickness ranges from few decimetres to several metres, but does not exceed 100 m. They are usually very fine grained and are, therefore, microscopically undistinguishable from each other.
Two acidic layers, each from geochemically contrasting basalt group, were studied in the detail for this reason only. The first one, a rhyolite layer within the basalts with a MORB-like signature shows elevated Nb, Zr, and Y contents (Tab. 3), thus resembling geochemically a "Hypothetical Ocean Ridge Granite" (HORG) according to Pearce et al. (1984) . The second represents a trachyte layer within basalts with the intraplate signature. It re- sembles by its lower contents of HFSE and a higher LILE rather volcanic-arc granitoids (VAG).
metamorphic evolution
The Metabasite Zone underwent several stages of metamorphic evolution, which are still under investigation.
Nevertheless, some qualitative observations can be presented here.
As already stressed, the metamorphic overprint in the plutonic and volcanic sequences is pervasive. Magmatic relics are extremely rare, and could be only observed in some samples of diorites. The core of some large plagioclase crystals is still composed of homogenous bytownite (An 70, Tab. 1), reflecting the magmatic stage. Albite/oligoclase rims surrounding the relicts of magmatic plagioclase document the first metamorphic event. The cores of smaller plagioclases from metabasalts were completely replaced by albite/oligoclase. Magmatic pyroxenes were transformed to actinolites in the diorites as well as in the basalts. The mineral assemblage characteristic of the first stage is albite/oligoclase + actinolite.
The second metamorphic phase is documented by an increase in Al, Na, K, and decreasing Si towards the amphibole rims. This process ultimately leads to tschermakite-pargasite rims around actinolite in the diorites, and hornblende rims in the metabasalts (Tab. 2, Fig. 3) . Similarly, andesine develops around the albite/oligoclase zones in the metadiorites, whereas oligoclase commonly rims the albite/oligoclase cores in the metabasalts. This medium-grade overprint affected both the plutonic and volcanic complexes of the Metabasite Zone. However its effects can be identified only rarely, where no penetrative deformation occurred, and the magmatic textures are well preserved. Based on the still incomplete data set, the degree of the metamorphic overprinting seems to have been slightly higher within the plutonic complex.
The third metamorphic stage was retrogression. Plagioclases are often partly replaced by white mica, albite, zoisite and epidote. Effects of carbonatization are developed as well, but only locally. Chlorite and epidote replace the amphiboles. In the final stage, only chlorite pseudomorphs after amphibole are seen. The tourmaline veins and pods observed in the strongly altered diorites, along the contact with the Western Granite Complex (Novák and Filip 2002) , suggest a circulation of probably granitoid-derived fluids rich in boron, through the rocks of the Metabasite Zone. Circulation of these fluids could have lead to a regional enrichment in K and probably also Rb with Ba, i.e. the elements responsible for the common muscovitization developed within the Metabasite Zone.
Granitoids
As already noted, the Metabasic Zone splits the granitoids of the Brno Batholith into two different parts, the eastern and the western complexes. Regarding the Eastern Granitoid Complex we will refer shortly only to available literature data in the following section. The Western Granitoid Complex was recently investigated by the authors and will be described and discussed in more detail.
eastern Granitoid complex
The database for the Eastern Granitoid Complex is rather variable as far as geochemical and isotopic data concerns. However the unit is petrographically rather homogenous, being built by amphibole-to amphibole-biotite quartz diorites to granodiorites. Some biotite-bearing leucotonalites and granodiorites belong to this sequence as well. The modal mineralogy includes, apart from quartz, plagioclase and K-feldspar, magmatic biotite with, or without, amphibole. Secondary alteration of rock-forming minerals is widespread (Štelcl and Weiss 1986; Hanžl 1994 ). The geochemistry is characterized by low contents of K and Rb, but the granodiorites are rich in MgO, Na 2 O, CaO and Sr (Jelínek and Dudek 1993; Hanžl 1994) . In addition few low Sr initial ratios of 0.704-0.705 and high ε Nd values of 0 to +3 are available (Finger et al. 2000a ). All these data suggest that the rocks can be interpreted as I-type, volcanic-arc derived granitoids (Pearce et al 1984; Chappell and White 1992) .
Western Granitoid complex
The original divisions of the Western Granitoid Complex were based mostly on petrographic descriptions. Thus Štelcl and Weiss (1986) mapped 8 granitoid types, while Mittrenga and Rejl (1993) proposed a different subdivision to 7 petrographic types. Recent study nevertheless implies that some types are genetically related, and can be therefore grouped into fewer granitic suites.
Three principal magmatic suites, Rena, Tetčice, and Hlína, have been identified in the Western Granitoid Complex (Fig. 2) . The first two, Rena and Tetčice, are widespread on the surface. The rocks of the third, Hlína suite, form only discrete veins or small intrusive bodies cutting both the previous suites.
The Rena suite, named after a hill southeast of Ivančice, forms the southernmost part of the Brno Batholith. The northern Tetčice suite, termed after small village 15 km W of Brno, is separated from the Rena suite by an approximately W-E trending Ivančice Fault (Mittrenga et al. 1976; Leichmann 1996) . The Jihlava river valley between villages Ivančice and Moravské Bránice is a remarkable geomorphological manifestation of this tectonic zone. It is also recognizable in the steep gravimetric gradient up to ~20 mGal (Skácelová and Weiss 1978) . Geologically the Ivančice Fault separates the relatively light granitoids of the Rena suite in the South, from the more dense Tetčice suite rocks in the North. The direct contact between the two suites cannot be observed because of the younger, Tertiary-Quaternary, sedimentary cover in the Jihlava river valley.
Rena suite is represented by two types of intrusive rocks: (1) felsic (SiO 2 > 69 %), coarse-grained amphibole-biotite granodiorites, which grade into (2) biotite granites. The rocks of the suite contain almost no enclaves; some amphibole-cumulate structures (up to 1 m long layers with elevated coarse-grained amphibole contents) appear rarely. The modal composition (Tab. 5) includes oscillatory-zoned, often altered, euhedral plagioclase (Tab. 1, An 40-6, 36-55 vol. %), anhedral quartz (23-29 %), euhedral to subhedral K-feldspar (10-26 %), pseudohexagonal biotite (0.5-8 %), euhedral amphibole (up to 7 %) and secondary chlorite (up to 10 %). Titanite, zircon, and apatite are the common accessories. The K- The large grains (points 1, 2) differ from the smaller (points 3, 4) mainly in their TiO 2 and BaO contents. In the large grains the TiO 2 varies from 3.6 to 3.69 wt. % and BaO from 0.37 to 0.56 wt. %, whereas the TiO 2 in the small grains is slightly lower (3.36-3.41 %), and no BaO was detected.
The zircons from the amphibole-biotite granodiorites plot in the lower right corner of the Pupin`s (1980) typology diagram (S24, S20, Fig. 6 ). Zircons from the biotite granite fall in the centre of the right side in the same (P3, S20, P2). Electron microprobe analyses of common titanite are listed in Tab. 8. In the whole rock analysis, the SiO 2 (69.4-73.35 wt. %) contents correlate negatively with MgO (0.46-1.25 %), FeO tot (1.46-2.83 %), CaO (1.95-2.69 %), and TiO 2 (0.16-0.37 %), as well as positively with K 2 O (2.88-3.83 %) (Fig. 7, Tab. 3) . Only a weak, or no correlation whatever was found between SiO 2 and Al 2 O 3 (14.28-15.38 %), Na 2 O (3.24-3.64 %), Ba (322-622 ppm), . The low contents of HFSE (Zr = 71-125, Nb = 10-15, and Y = 10-25 ppm) correspond well to the concentrations typical of volcanic-arc granites (Fig. 8, Pearce et al. 1984 ). Tetčice suite consists of three main types of plutonic rocks:
(1) biotite-bearing, fine-grained granodiorites, which are, close to the contact with Metabasite Zone, rimmed by (2) coarse-grained red granites. Lastly, (3) biotite-amphibole diorites form xenoliths in both granite types. Normally the contacts between granites and diorites are transitional; occasionally tonalites appear at the contact between diorites and granites as a product of their mutual interaction. Sharp contacts between both rock types are more seldom. The dioritic enclaves with a sharp contact to the host granite do not exceed 2 m in size, and are usually partly rounded, which indicates some transport of the already solidified diorite by the granitic magma (Didier 1987) . Apart from dioritic enclaves, the granites host a broad spectrum of metasedimentary xenoliths, e.g. gneisses, migmatites, and calc silicates. The size of xenoliths varies greatly. The smallest can be observed only microscopically as biotite + plagioclase spots several millimetres across set in the light-coloured granites. The maximum size of roof pendants ranges up to 3 km. The large metasedimentary xenoliths are often surrounded by a zone of intense migmatitization. The presence of numerous enclaves and hybrids developing around them induces a strong inhomogeneity of the host rocks, first noted by Suess (1903) .
The diorites are amphibole-or biotite-amphibole-bearing, medium-to coarse-grained, dark-grey to green-grey rocks. They consist of simply zoned plagioclase (An 50 core, An 40 rim, Tab. 1), unzoned amphibole (hornblende-edenite; Tab. 2, Fig. 3) , biotite, quartz, ilmenite with titanite overgrowths, zircon and apatite. The cores of plagioclase are usually strongly altered. The alteration products include white mica, epidote and sodic plagioclase. Since no relics of pyroxene were found in the amphibole, and amphibole is enriched in both TiO 2 (1.06-1.48 wt. %) and K 2 O (0.69-0.76 %), its origin is probably magmatic. Some amphibole grains are rimed by biotite. Titanites replacing ilmenite differ chemically from those from granodiorites. They are enriched in TiO 2 (38.4 wt. %) and depleted in Al 2 O 3 (1.44 %, Tab. 8). Apatite appears in two morphologically different forms. It forms generally long prismatic crystals (L: W > 20); the small diorite enclaves in the granodiorites contain short prismatic (L:W = 4) apatite generation in addition. The latter, short prismatic crystals are typical of the host Tetčice granitoids. The common occurrence of both apatite types in the dioritic enclaves indicates magma mixing between diorite and granodiorite (Didier The granitoids of the Tetčice suite are extremely inhomogeneous. Two principal types of granites were recognized within this suite -(1) grey, fine-grained biotitebearing granodiorites, (2) red, coarse-grained granites. The contact between both types could not be observed directly in the field. Locally mapped zone between both types, several hundred meters thick, of pink porphyritic biotite-bearing granodiorites-granites renders the transitional contact more likely. The grey granodiorites consist of subhedral plagioclase (33-52 vol. %), subhedral to anhedral K-feldspar (9-22 %), anhedral quartz (30-43 %), biotite (3-7 %), with accessoric zircon, apatite, and titanite (Tab. 5). White mica, chlorite, and epidote are the secondary phases. The smaller size with generally sub-to anhedral habit of the rock-forming minerals and the absence of amphibole are the main differences compared to the Rena suite granodiorites.
Plagioclases are typically oscillatory-zoned (Tab. 1). The central zone is usually altered. It consists mostly of oligoclase (An 14 ), white mica (muscovite with 2-24 % of paragonite molecule, Tab. 4), epidote and zoisite (Tab. 9). The unaltered zone between core and rim consists mostly of oligoclase (22) (23) (24) The zircon morphology reflects the inhomogeneous nature of the rock once more (Fig. 6) . The presence of rounded zircon grains reveals an assimilation of metasedimentary rocks. The igneous zircons with a crystal habit display three maxima if plotted in a typology diagram (Pupin 1980) . The maximum in the upper left corner (H, L1) is typical of S-type granites. These zircons probably originated during crystallization of the granitic melt. The maxima approximately in the centre (S19) and on the right side of the diagram (P2, P3), may indicate a contamination of the granitic magma by a diorite, because zircons with P2, P3 forms are typical of dioritic xenoliths.
The granodiorites of the Tetčice suite are, from the geochemical point of view (Tab. 3), enriched in Al 2 O 3 (14.96-15.64 wt. %), Na 2 O (4.23-4.66 %) and Ba (849-1554 ppm), as well as depleted in CaO (1.24-1.84 %) and Sr (197-427 ppm) when compared with similar granodiorites of the Rena suite. The alumina saturation index (ASI) higher than 1.1 (1.14-1.20) indicates a S-type affinity for these granodiorites. The major elements do not exhibit clear trends in the variation diagrams (Fig. 7) . The Mg-Fe and K-Rb pairs do not show any systematic variation either. The concentrations of the HFSE (mostly Nb, Zr, and, to a lesser degree, Ti) are variable and depend directly on the biotite contents. The biotite-rich samples exhibit elevated concentrations of Nb (15 ppm), Zr (324 ppm), and TiO 2 (0.27 wt. %). The lower values (Nb = 9 ppm, Zr = 80-147 ppm, TiO 2 = 0.13-0.21) are typical of biotite-poor members.
The red granites form mostly continuous rim along the western margin of the Metabasite Zone (Fig. 2) . These granites are usually coarser grained than the grey granodiorites. Dykes of this granite penetrated the Metabasite Zone locally; some of these have a subvolcanic character with corroded quartz phenocrysts in a very fine-grained matrix. Remarkable attributes are, apart from the red colour, higher modal contents of K-feldspar (32-46 % vs. 23-26 % in the grey granodiorites) and mostly a complete alteration of biotite to chlorite.
Their modal composition is -K-feldspar (32-46 vol. %), plagioclase (15-28 %), quartz (22-39 %), chlorite (1-5 %), magnetite-haematite (up to 2 %), remnants of biotite, white mica, zircon, and apatite (Tab. 5). The anhedral to subhedral, perthitic K-feldspars are up to 2 cm long. The finely dispersed hematite gives the reddish colour to the feldspar. The perthites occupy up to 40 % of the individual crystals. Plagioclases from coarse perthites are Tab. 9 Electron microprobe analyses from epidote (1-2) and zoisite (3) The perthitic K-feldspar frequently exhibits crosshatched twinning and hosts strongly altered plagioclases, biotite, chlorite and quartz. Myrmekite appears along the contact between plagioclase and K-feldspar locally. The results of the EMP analyses are listed in Tab. 6. The major differences in contrast to the Rena suite are a higher BaO (0.74-0.89 wt. %) and CaO (0.04-0.13 %) concentration.
Biotite forms small subhedral grains, which are often replaced by chlorite. The alteration is usually stronger usually strongly altered. K-feldspars from red granites are depleted in BaO (0.26-0.27 wt. %) and enriched in FeO (0.06-0.07 wt. %) if compared with grey granodiorites.
Plagioclases are significantly smaller than K-feldspars. Their size is about 8 mm. Plagioclase inclusions in K-feldspar are abundant, and sometimes represent the most common form of plagioclase in the rock. Rapakivi texture (K-feldspar rimmed by plagioclase) was observed locally. Plagioclase (An 4-8 ) is commonly replaced by Fe-rich muscovite (Tab. 4), and pure albite (An 0.7-1.5 ). The Ca and Al released by decomposition of plagioclase are accommodated in epidote, forming veins cutting the rock. Chlorite originated from biotite, and reasonably fresh biotite could be found as relics in chlorite only.
The red granites are, compared with the grey granodiorites from Tetčice suite, highly enriched in SiO 2 (73.45-74.21 wt. %), and K 2 O (4.68-5.13 %), but only slightly in Rb (87-144 ppm), and depleted in MgO (0.23-0.51 %), Al 2 O 3 (13.62-13.92 %), CaO (0.36-1.35 %), with . The concentrations of HFSE -Zr (109-171), Y (13-18 ppm) and Nb (13-18 ppm) are similar (Tab. 3, Fig 8) .
Hlína suite is represented by irregular intrusions and dykes of felsic (SiO 2 > 75 wt. %), K-rich, fine-grained, garnet-and/or biotite-bearing granites. Some dykes grade into a coarse-grained facies in their central parts. Relatively large intrusions were found only within the Tetčice suite; dykes however cut both the Tetčice and Rena suites. Several metres wide alteration zones, marked by reddish haloes, are developed along the contact between dykes and surrounding rocks.
This granite consists of anhedral quartz (26-35 vol. %), subhedral, zoned (core -An 15 , rim -An 8 ) plagioclase (25-30 %), and subhedral to anhedral K-feldspar (35-41%, Tab. 5). Some plagioclases are rimmed by granophyre. Minor to accessory minerals include garnet (1 %), biotite (0.5-5 %), magnetite, epidote, Nb, Y-rich zircon (≤ 6.60 Nb 2 O 5 ), cheralite, Nb, Ta, Al-rich titanite, plumbopyrochlore and karnarsurtite (Leichmann et al. 1999) . White mica (1-2 %), and chlorite (< 1 %, Tab. 5) are of secondary origin. Compared with the other granites from the Brno Batholith, K-feldspars of the Hlína suite (Tab. 6) are depleted in Na 2 O (0.27-0.32 wt. %) and devoid of Ba (whole-rock analyses yielded 14-46 ppm Ba only). K-feldspars exhibit sector zoning if observed in cathodoluminescence. Oscillatory-zoned spessartite-almandine is a typical accessory mineral (Sps 48-46 , Alm 36-35 , And 12-11 , Grs 7-4 , Prp 4-1 ; Tab. 10). Its most prominent feature is a high concentration of yttrium (2.16 wt. % Y 2 O 3 ) at the rim.
The felsic nature of the rock is reflected in the high SiO 2 (74.9-75.9 wt. %; Tab. 3), K 2 O (4.11-4.29 %), Na 2 O (3.73-4.18 %), and low FeO (0.79-0.90%), MgO (0.02-0.03 %), CaO (0.61-1.02 %), and TiO 2 (0.02-0.04 %).
The low ASI (1.02-1.07), disregarding the high SiO 2 contents, indicates an I-type affinity of the Hlína suite. A high degree of fractionation is indicated by fairly low mg# (2-7), K/Rb (228-103), and very high K/Ba (742-2544) ratios. The elevated amount of MnO (0.04-0.11 %) and high content of Y (23-58 ppm) correspond with their high concentrations in garnet. The Nb (19-51 ppm) and Rb (156-311 ppm) concentrations are elevated; Zr (72-79 ppm), Sr (16-30 ppm), and Ba (14-46 ppm) contents are lower than in the other Brno Batholith granitoids. The concentration of LREE is very low, whereas concentration of HREE is unusually high (Fig. 9, Tab. 3) . The granites plot, based on their high concentrations of Y, Nb, and Rb, in the field of WPG (Within-Plate Granites) of Pearce et al. (1984) (Fig. 8) 
Discussion
Interpretation of individual rock units
metabasite Zone
The sequence of ultramafic, plutonic and volcanic rocks from the Metabasite Zone resembles most likely an ophiolite succession (Best and Christiansen 2001) . Even though the sheeted-dyke complex has not been observed yet, the sequence is rather complete ranging from ultramafic rocks (cumulates) to NMORB-like volcanic rocks. All members of the ophiolite suite underwent a similar metamorphic evolution, starting with greenschist-, passing to lower amphibolite-and ending with retrograde, lower greenschist-facies conditions. This style of metamorphic evolution could be compared with ocean-floor metamorphism. On the other hand, no relics of high-pressure overprinting, which could indicate subduction processes, were recognised in the Metabasite Zone. This metamorphic evolution markedly differs from typical simple lower greenschist-facies overprinting of surrounding granites and diorites. Many plutonic rocks from the Western Granitoid Zone are even fresh, without any traces of alteration or metamorphic overprinting. This fact argues strongly for a genetic relationship between the plutonic and volcanic sequences of the ophiolite, indicating their common origin. Even though the lithology and metamorphic evolution of the Metabasite Zone is reasonably well known and comparable with modern ophiolite complexes, the tectonic interpretation of this ophiolite complex is less well constrained. Its tilted position, metamorphic evolution and relative small regional extent indicate that the Metabasite Zone represents only a small piece of an ophiolite complex, which could have been obducted onto an ancient continental or arc crust. However, the nature and character of this ancient crust, its relation to the granites surrounding the Metabasite Zone at the present-day erosion level, which are at least 150 Ma younger, as well as many other features that influenced the post-magmatic evolution of the ophiolites remain unknown. The same is valid for the petrotectonic interpretation of this zone. The metabasalts range, apart from post-magmatic alteration affecting certainly LILE, from typical depleted MORB compositions to enriched types. The high positive initial ε Nd values (+6.7 to +7.4 -Finger et al 2000b; +5.2 to +8.4 -Janoušek and Hanžl 2000) confirm a depleted-mantle source for the NMORB-like basalts.
While the more depleted rocks seem to prevail in the South, the more enriched metabasic rocks occur in the North (see also Janoušek and Hanžl 2000) . This distribution argues for a possible systematic change in the mantle source composition, becoming less depleted northwards. An alternative view is an assumption that the intraplate basalts may overlay locally the depleted MORB. The rhyolites, given to the small size of the available dataset, are difficult to interpret. They might represent strongly fractionated members of the ophiolite suite or may be interpreted as volcanic equivalents of the plutonic trondhjemites. The later model is supported by their chemistry, resembling trondhjemites, as well as by high ε Nd (+6.8, Finger et al 2000b) . Anyhow, apparently not all rhyolites from the Metabasite Zone belong to the ophiolite sequence. Some rhyolite dykes, especially those enriched in potassium, were probably associated with the intrusion of the later granites.
The chemistry of the basalts, rhyolites and trondhjemites indicates three possible environments -ocean floor, volcanic arc, and within-plate setting. At least three arguments make the interpretation of geochemical data relative.
(1) It is not clear, to which extent were their trace-element signatures influenced by postmagmatic processes. This concerns even concentrations of HFSE, which are the main argument for the petrotectonic interpretations. The age of the ophiolites is very high (> 725 Ma, Finger et al 2000) . The studied ophiolite complex was formed just close in time to the beginning of the modern plate tectonics (Goodwin 1996) . Thus the simplistic extrapolation of geochemical data, which were obtained from recent or at least Phanerozoic settings, may be problematic for such old complexes. (2) Fragment only, from probably much larger ophiolite complex, is accessible for the study today. It is not clear, how representative this fragment is, and why just this fragment survived. (3) Anyhow, even the lithology and chemistry of the studied ophiolite complex -the Metabasite Zone -indicate that it did not originate on the typical ocean ridge. Its genesis could be rather envisaged in an environment, which would resemble a modern back-arc basin or a supra-subduction zone environment.
Granites
Rena suite
A close relation between the geochemistry, mineralogy and zircon typology was observed within this suite. The amphibole-rich granodiorites are enriched in MgO, TiO 2 , and depleted in Na 2 O. Moreover, they exhibit higher Mg/ Fe ratios (0.32-0.44) compared with the biotite-rich granites of the same suite (Mg/Fe = 0.24-0.26). The decrease in Mg/Fe from granodiorites to granites, accompanied by a decrease in V, Cr, and Ni, indicates an important role for the amphibole fractionation in the evolution of the Rena suite. The assessment of the role for both feldspars in the fractionation process remains much more uncertain. The decreasing Ba contents and increasing K/Rb ratios during the evolution of a granitic magma are commonly used as a fingerprint of the K-feldspar fractionation (Best and Christiansen 2001) . However, in the present case no systematic variation in Ba contents or K/Rb ratios was observed in the whole-rock chemistry between the amphibole-biotite granodiorites and biotite granites. This is probably due to the fact that biotite contains even more BaO (0.37-0.56 %) than K-feldspar (0.19-0.27 %), and Ba, together with potassium, disappeared almost completely from biotite during chloritization. This later chloritization affected the biotites from the Rena suite to various degrees (10-100 %). Therefore, it is very likely, that the concentrations of the LILE (especially Ba and K) are affected by a late-stage alteration, mainly by chloritization of biotite.
The evolutionary trend from granodiorites to granites is reflected in switch in zircon typology approximately from S24 to P3 (Fig. 6 ). Taken together, the mineral composition of the amphibole-biotite granodiorites and biotite granites, the occurrence of oscillatory zoned plagioclases, mostly linear differentiation trends, decreasing Mg/Fe ratios from granodiorites to granites, an aluminum saturation index below 1.1, a low content of HFSE, as well as the evolutionary trend of zircon morphology (Pupin 1985) are indicative for I-type granitoids (Champion and Chappell 1992) , and suggest that both granite types may be connected by fractional crystallization processes. The concentration of trace elements is comparable to granites derived at volcanic arcs. However, the lack of precise geochronological and isotopic data makes a more detailed genetic interpretation for this suite speculative.
Tetčice suite
From the geophysical point of view, the Tetčice suite is accompanied by a positive gravity anomaly. The difference, compared to the Rena suite, is + 20 mGal. This observation does not agree with the surface situation, as the granites from the Rena suite are denser (2.66-2.67 g/cm 3 ) when compared with the Tetčice suite (2.62 g/cm 3 ; Skácelová and Weiss 1978). The Rena suite should exhibit a positive gravimetrical anomaly, but this is not the case. This discrepancy indicates that the diorites, which are dense enough (2.86 g/ cm 3 ) to account for such an anomaly, are widespread under the current exposure level, and are covered only by a thin layer of granitoids.
The geochemical features of the granitoids of the Tetčice suite, such as the peraluminous nature (ASI = 1.14-1.20), Ca-poor character, as well as the mineral composition, especially the presence of Al-rich biotite as a dominant dark mineral, allow us to interpret the Tetčice granitoids as being of S-type character (Clarke 1981; Chappell and White 1992) . Barbarin (1996) distinguished two main groups among the S-type granitoids. The first are muscovite-bearing granitoids generated through wet anatexis of crustal rocks. The second, formed by biotitecordierite or biotite-bearing granitoids, originated as a consequence of a fairly dry anatexis of crustal material caused by an intrusion of a hot basic melt into the metasedimentary crust. Similar processes were invoked by Williamson at al. (1992) , with Barton and Sidle (1993) to explain the origin of biotite-bearing peraluminous granitoids. Many features like (1) shared occurrence of metasedimentary and mafic inclusions in the granodiorites (Didier 1987) ; (2) presence of several types of zircon and apatite; (3) large extent of migmatitization and anatexis of enclosed metasedimentary rocks; (4) magma mixing phenomena indicative of an interaction between acid and basic magmas; and (5) gravimetric evidence, suggest the presence of more dense basic rocks at depth, below the granitoids. Especially the last feature indicates that the origin of the Tetčice suite granitoids can be best explained by an intrusion of hot basic magma into the metasedimentary crust, triggering a large-scale melting. Nevertheless it is necessary to take into account that the late-stage alteration -invoking mineralogical changes, like decomposition of biotite and calcic plagioclase accompanied by the formation of new K-(white mica), and Ca-(epidote, zoisite, titanite) phases, may have slightly changed the primary whole-rock chemical compositions. The decomposition of biotite was recognized as the initial reaction, accompanied by the release of potassium. It caused a succession of following reactions and, consequently, a redistribution of Ca, K, and Na (decomposition of Ca-rich cores of plagioclases, formation of white mica, K-feldspar, albite, zoisite, etc.). Realistic seems to assume that these reactions were initiated by an influx of aqueous fluids with only limited changes of the wholerock chemistry. An intense redistribution of elements like K, Na, and Ca may explain the occurrence and origin of copious myrmekites (Garcia et al. 1996) observed in the Tetčice granitoids.
The red granites could probably represent more fractionated, marginal facies, strongly influenced by the fluid migration. Disturbed concentrations of mainly LILE, induced by alteration, as well as the absence of isotopic data, do not allow the verification of this scenario by precise geochemical data.
hlína suite
Some accessory (primary to secondary) minerals found in this felsic granite correspond to peralkaline or hyperalkaline rocks: e.g., Y, Na-rich spessartine-almandine (≤ 2.16 Y 2 O 3 , ≤ 0.25 Na 2 O), Nb, Y-rich zircon, Nb, Ta, Al-rich titanite, plumbopyrochlore and karnarsurtite are in a contrast with the relatively high ASI (1.02-1.07). This may be a result of anhydrous crystallization of felsic, REE-, Nb-, F-rich and Fe-, Mg-, Ca-, Ti-, P-poor, probably even highly fractionated magma, which prevented early precipitation of alkali pyroxenes and amphiboles, allanite or REE-phosphates (Leichmann et al. 1999) . This type of granite strongly differs, by its mineralogy and geochemistry, from all other S-or I-type granites known from Brunovistulicum. The rocks are evidently anhydrous, anorogenic and, at least accessory minerals, indicate their alkaline affinity. Clearly, a distinct A-type component (Pitcher 1997 ) is apparent in this type of granite.
Geotectonic development
The rock association exposed in Brno Batholith is fairly variegated. The oldest member is evidently the Ophiolite Belt. Our petrological and geochemical data indicate, in accordance with Finger et al. (2000a) that it originated in supra-subduction zone environment. This, at least 725 old, already metamorphosed ophiolite was intruded by variable granite complexes at approximately 600 Ma. The Eastern Granitoid Complex (part of the Slavkov Terrane sensu Finger et al. 2000a ) intruded the ophiolite in the hanging-wall. It represents monotonous, I-type, amphibole-to biotite-bearing suite of quartz diorites-tonalites-granodiorites. Petrologic (Štelcl and Weiss 1986; Hanžl and Melichar 1997) as well as isotopic data (Finger et al. 2000b) indicate an origin in a primitive volcanicarc environment. The Western Granitoid Complex (part of the Thaya Terrane) intruded the base of the ophiolite sequence and has a much complex structure. Common relics of gneisses and calc silicates bring a strong evidence for an existence of an older continental crust. The age of this crust, as well as its possible relation to the ophiolites, is unknown, due to the intrusions of later granites. This probably mainly metasedimentary crust was intruded by mafic magma of dioritic composition. The Sr-Nd isotopic composition ( 87 Sr/ 86 Sr = 0.705-0.707, ε Nd = -1 to -2; Finger et al. 2000b ) as well as petrologic and geochemical data indicate most likely a lower crustal origin for the parental mafic magma, or a strong interaction between an ascending magma and the crust. This intrusion could have lead to a large-scale melting of the pre-existing crust and gave rise to a large S-type granite pluton of the Tetčice suite. Due to the presence of concealed diorite bodies, this type of crust is nowadays associated with a positive gravity anomaly. Another type of crust is characterized by negative gravity anomaly from geophysical point of view. Geologically it is formed by felsic, highly evolved I-type, VAG granites of the Rena suite. The protolith of this suite is unknown, because of the lack of isotopic data and absence of any geological evidence, such as enclaves.
Even less clear is the origin and tectonic position of the Hlína suite. The rocks are evidently strongly fractionated, but enriched in elements such as Y, Nb, Ta, U, and Th. Low ASI, very high SiO 2 , and anhydrous character would make it difficult to derive these rocks from Rena or Tetčice granites.
Relation between the western part of the Brno Batholith and the Dyje Batholith
Already Suess (1912) recognized some similarities between the Thaya (Dyje) and Brno batholiths. The close relation between the two was noticed more recently by Höck and Leichmann (1994) , as well as Finger et al. (1995 Finger et al. ( , 2000a . The correlation between these two batholiths is not simple because of strong deformation in the western part of the Dyje Batholith. However, petrological data presented here enable us to correlate individual rock types from both batholiths. Finger et al. (1989) distinguished four main granitoid types -Hauptgranit, Gumping, Passendorf and Gaudendorf -in the Austrian part of the Dyje Batholith.
The most widespread variety of medium-grained, lightcoloured granites and granodiorites is called Hauptgranit. This type occupies more than two thirds of the batholith's area. Finger et al. (1995) divided the Hauptgranit into two subtypes in addition. The light grey to pink biotitebearing granites of the Eggenburg/Maissau type occupy the southern part of the Batholith. The biotite-bearing, light-grey granodiorites to granites of the Pulkau/Zellendorf type are widespread in the northern part. The Gumping type corresponds to biotite-rich granodiorites to quartz monzodiorites with K-feldspar phenocrysts 2-3 cm across. This type is restricted to the south-western part of the Batholith. The Passendorf type, cropping out in the area between the Pulkau and Dyje valleys, is built by biotite-bearing tonalites. The term Gaudendorf type refers to fine-grained granites to granodiorites cropping out north of Eggenburg.
The division of the Dyje Batholith on the Czech territory is slightly different. The granites in the western part, approximately west of the city Znojmo, correspond mostly to the Pulkau type (Finger and Friedl 1993) . The amphibole-biotite diorites and reddish leucogranites of the so-called Tasovice type (Batík 1984) crop out east of Znojmo. Diorites are often enclosed in the fine-grained biotite granodiorites, which differ from the common Pulkau type macroscopically by their finer grain and slightly higher biotite content. Likewise, the biotitebearing gneisses were found as inclusions in these finegrained granodiorites. The fine-grained granodiorites pass to the east into the coarse-grained granites of the Tasovice type.
The biotite granites to granodiorites from the Rena suite in the Brno Batholith can be well compared with the Pulkau/Zellendorf type from the Dyje Batholith. The common traits are leucocratic and biotite-bearing character, granitic to granodioritic composition, as well as pseudohexagonal development of the biotite crystals. Apart form petrology, similarities could be documented in whole-rock chemistry . The Pulkau granite is associated with the Passendorf tonalite. Tonalites were not found in the Rena suite in the Brno Batholith, however the amphibole-biotite granodiorites are characterised by relatively low modal contents of K-feldspar. Even though the tonalites from the Dyje Batholith are more mafic compared with the granodiorites from the Brno Batholith, their gradational, spatial relation to the prevailing granites in both batholiths, and some textural traits (e.g. up to 1 cm long pseudohexagonal columnar biotite) suggest a close relation.
The Tetčice suite has an equivalent in the northeastern part of the Dyje Batholith in the form of inhomogeneous granodiorites with diorite and gneiss enclaves, which occur northeast of Znojmo. The abundance of enclaves, together with the petrological character (biotite granodiorites) and structural similarities (fine-grained types) support such a correlation. The diorites from the Tetčice suite are almost identical to those from the Dyje Batholith. Both are amphibole-and biotite-bearing, being enriched in P, Ti, and K 2 O. Titanite with an ilmenite core is a typical accessory. Tonalites commonly appear at the contact with granodiorites. The whole suite cropping out northeast of Znojmo, is similar to the Tetčice suite, accompanied by a distinctive, positive gravimetric anomaly. The light, garnet-bearing, fine-grained granites which form dykes in the northern part of the Dyje Batholith (Batík and Čtyroký 1983; Leichmann 1987) could be compared, from the petrological point of view, with garnet-bearing leucogranites of the Hlina suite in the Brno Batholith.
Correlation of other two granitoid types from the Dyje Batholith is less certain. The Gaudendorf granodiorite is, according to description by Finger et al. (1989 Finger et al. ( , 1995 , similar to the granodiorites from the Tetčice suite in the Brno Batholith. Unfortunately, the published data from the Gaudendorf area do not suffice for a really detailed correlation of both types. Similarly the red Tasovice granite seems petrologically close to the red granites from the Tetčice suite.
The occurrence of the Gumping type is restricted to the Dyje Batholith. Likewise, the Sr-poor and Zr-rich Maissau type has no equivalent in the Brno Batholith. Some pink to reddish biotite granites from the Rena suite are petrologically very close to the Maissau type. But the granites from the Rena suite are enriched in Sr and depleted in Zr compared to those from the Maissau area.
Taken together, the rocks which crop out in the northern part of the Dyje Batholith -approximately north of The Brunovistulian magmatism could be therefore classified by two principles. The petrological observations presented in this paper strongly support the division of the Brunovistulicum into two different terranes with an ophiolite belt in-between, as firstly published by Finger et al. (2000a) . In this case, Thaya Terrane comprises the Brunovistulian magmatic and metamorphic rocks cropping out west of the ophiolite belt (Western Granitoid Complex of the Brno Batholith, Dyje Batholith and the concealed parts). Slavkov Terrane then contains the Brunovistulian rocks located east of the Metabasite Zone (Eastern Granitoid Complex of the Brno Batholith and concealed parts).
The second division arises more from geomorphological aspects that reflect post-Miocene erosion processes, and classify Brunovistulicum conventionally according the outcrop areas into Brno Batholith, Dyje Batholith etc.
5.5. The position of Brunovistulicum during the cadomian orogeny sediments, which are sandwiched between Brunovistulicum and Moravicum (Jaroš and Mísař 1976; Schulmann et al. 1991) . The high ages indicating the South America affinity are unknown from the Brunovistulian granites yet. However it is necessary to point out that the age of metasedimentary enclaves in Brunovistulian granites remains unconstrained. The third model (Finger et al , 1997 invoked again a Gondwanan affinity of the Brunovistulicum, and correlated this unit with the northern Africa margin. The petrological characteristics of Brunovistulicum given in this paper enable closer lithological correlation with the rocks from northern Africa margin in the Eastern Desert in Egypt. El-Gaby (1975 , , Stern and Hedge (1985) , Stern and Gottfried (1986) , as well as Shackleton (1994) defined several intrusion events in the central and northern parts of the Eastern Desert in Egypt. The oldest one is the Abu Ziran Group, which includes, among other rock types, dismembered ophiolites with a back-arc affinity. Intrusion of tonalites to granites, and the eruption of Dokhan volcanics, manifested the younger phase. The general structure in the northern part of the Eastern Desert (ophiolites surrounded by younger granites) strongly resembles the structure observed in the Brno Batholith. Other strong evidence for a close relation between northern Gondwana and the Brno Batholith is the geochronology. The age of the ophiolites from Brno Batholith (725 ± 15 Ma after Finger 2000b) is very close to the ages observed in the Panafrican ophiolites in the Eastern Desert (Shackleton 1994). The intrusion ages of granites and Dokhan volcanics from the Eastern Desert range between 620 and 550 Ma Stern and Hedge 1985; Stern and Gottfried 1986; Shackleton 1994) . These values are almost identical with the intrusion ages reported from various granites and diorites in the Brno Batholith (van Breemen et al. 1982; Dallmeyer et al. 1994) .
Although it is necessary to take into account that it is difficult to compare a local geological unit of outcrop size ~ 1 200 km 2 with a huge craton several 10 000 km 2 in size, some important analogies in the geological structure and geochronology between the Brno Batholith and northern Gondwana margin could be found.
Conclusions
The Brno Batholith, and consequently whole Brunovistulicum, consists of three independent magmatic complexes. They are from West to East: the Western Granitoid Complex (part of the Thaya Terrane), the central Ophiolite Belt (formerly termed Metabasite Zone or Central Basic Belt), and the Eastern Granitoid Complex (part of the Slavkov Terrane). These complexes differ in petrology, chemistry, and post-magmatic evolution. Three suites of magmatic rocks -Rena, Tetčice and Hlína -were distinguished in the Western Granitoid Complex. The amphibole-biotite granodiorites to biotite granites of the Rena suite represent differentiated I-type granitoids with a strong volcanic-arc affinity. The biotite-bearing, Stype granodiorites of the Tetčice suite originated most likely via partial anatexis of metasedimentary crust. It could have been a consequence of elevated heat flow, induced by an intrusion of dioritic magma at depth, followed by mixing between the primary mafic and secondary granitic melts. The granodiorites of both suites have undergone local late-stage alteration manifested by strong replacement of plagioclase by white mica and albite, and the formation of epidote, carbonate, and palygorskite veinlets. Dykes, or small bodies of highly differentiated I-to A-type, garnetbearing granites of the Hlína suite with a strong withinplate affinity, cut through both suites. All three suites have direct equivalents in the Dyje Batholith, which represents a southern continuation of the Brno Batholith.
The ophiolites comprise a full sequence including ultramafic and plutonic rocks, basaltic volcanics, ranging even to acidic composition. Based on the lithology and whole-rock geochemistry of the basalts, the ophiolitic complex can be interpreted, most likely, as supra-subduction zone related.
Our petrological data support the idea of Finger et al. (2000a) , who interpreted the Brunovistulicum as an arc (Slavkov Terrane) -continent (Thaya Terrane) collisional zone with relics of ocean floor (Ophiolite Belt) in-between.
The broad fit in the geological structure (older ophiolites surrounded by younger granitoids) and geochronology between Brunovistulicum and the northern part of the Eastern Desert in Egypt may favour a close relation of Brunovistulicum to the northern Gondwana margin during the Panafrican orogeny. Nevertheless, alternative views, searching primary position of Brunovistulicum at South America margin or in an orogen-rimmed Baltica could not be excluded yet.
